INTRODUCTION
Crop-raiding by wild animals is increasingly known to be a source of conflict between the animals and humans, perhaps especially so along the boundaries of protected areas (Strum 1994 , NaughtonTreves 1998 , Sekhar 1998 , Gillingham & Lee 2003 , Linkie et al. 2007 , Riley 2007 . The losses incurred by farmers may make communities living close to protected areas antagonistic and intolerant towards wildlife, which can undermine and impede conservation strategies (Nyhus et al. 2000) . Because farmers in developing countries often have limited access to cash and are rarely compensated for their losses, the individual economic losses suffered from crop-raiding can be relatively high (Nyhus et al. 2005 , Linkie et al. 2007 , Warren et al. 2007 ). Furthermore, farmers' inability to mitigate crop-raiding adequately and the absence of compensation schemes may lead to retaliatory killing of problem species (Jackson & Wangchuk 2001 , Nyhus et al. 2005 . Several studies have found that proximity of a farm to the forest edge and the presence or absence of neighbouring farms best explains the likelihood of any farm sustaining ABSTRACT: Crop-raiding by wild animals is increasingly known to cause conflict between these animals and humans; subsequent losses incurred by farmers may make communities antagonistic and intolerant towards wildlife protection. There is an increasing need to understand interspecific and geographic differences in patterns of crop-raiding. Here, focussing on macaques, a group of primates that feature high on the list of crop-raiders throughout Asia, we calculate incidence rates (IRs; the proportion of farms where a particular crop is raided by macaques in relation to the total number of farms where this crop is grown and available to macaques) for different crops and relate this to physical and temporal features. Based on interview data from 120 farmers in 3 Village Development Committees in Lantang National Park in Nepal, IRs were highest for potato (0.783) and maize (0.697) and lower for cereals (0.353 and 0.357 for buckwheat and millet, respectively), and IRs of 4 crops were negatively related to the distance to the forest edge. IRs for potato and maize were close to 1 near the forest edge but dropped significantly when the distance between the forest edge and fields exceeded 150 and 400 m, respectively. Farmers mostly employed benign crop-deterrent tactics, but macaques disproportionally raided farms in the early hours of the day, presumably to avoid conflict with farmers. Comparisons with IRs from other macaque species from Sri Lanka and Indonesia show that IRs are not related to caloric or nutritional content of crops or to the quantities in which crops are grown. With respect to the management of macaques and mitigating conflict due to crop-raiding, we advocate an integrative approach taking into account both the IRs and the interactions among macaques, crops and farmers but also the relations among the farmers themselves and the local authorities.
crop damage (Hill 2002 , Priston 2005 , Warren et al. 2007 , Nijman & Nekaris 2010a ,b, Wallace 2010 . Hence, it seems that farmers that reside close to the border of protected forest reserves or that cultivate crops within the park boundaries are especially vulnerable to crop-raiding.
While many species raid cultivated crops (e.g. insects, rodents, birds and livestock), primates in particular can be significant pests because of their opportunism, adaptability, intelligence and manipulative abilities (Naughton-Treves 1998 , Sillero-Zubiri & Switzer 2001 , Warren et al. 2007 ). Farmers' perceptions of the most notorious crop pests are often influenced by factors other than crop damage (NaughtonTreves et al. 1998 , Hill 2004 , Naughton-Treves & Treves 2005 . The generally high visibility of, and crop-raiding strategies employed by, primates compared to other crop-raiders may lead farmers to perceive primates to be even more important cropraiders than they already are; this has important management implications.
In Africa, baboons Papio spp. and vervets Chlorocebus spp. top the list of crop-raiding primates (King & Lee 1987 , Saj et al. 2001 , Sillero-Zubiri & Switzer 2001 , Warren et al. 2007 , Wallace 2010 . Throughout most of Asia, the macaques Macaca spp. are perceived as the most important culprits (Pirta et al. 1997 , Knight 1999 , Marchal 2005 , Linkie et al. 2007 ). Crop-raiding by Japanese macaques M. fuscata has been studied since the 1960s (e.g. Sprague & Iwasak 2006 , Agetsuma 2007 , Yamagiwa 2008 , Nakagawa et al. 2010 , Yamada & Muroyama 2010 . While the number of detailed studies of crop-raiding macaques in other parts of Asia is on the increase (e.g. Priston 2005 , Linkie et al. 2007 , Riley 2007 , Nijman & Nekaris 2010b , Nekaris et al. 2013 , there is still an increasing need for a proper understanding of cropraiding, including interspecific and geographic differences in crop-raiding patterns (cf. Sillero-Zubiri & Switzer 2001 , Gumert et al. 2011 . Information on crop-raiding in the only species of non-Asian macaque, M. sylvanus from North Africa, is sparse but conflicts with local people have been reported as a result of crop-raiding (Deag 1977 , Butynski et al. 2008 .
Here, we report on patterns and perception of crop-raiding by macaques in a farming community located inside the boundaries of an established national park. We also present data on crop-raiding by 3 other macaque species from 3 other regions all collected and analysed in a comparable manner, to provide insights into the perceptions of crop-raiding by macaques in general.
We test the null hypotheses that a crop's incidence rate (IR, the risk of a crop being raided; see 'Materials and methods: Analysis') does not differ among crops and that macaques raid crops irrespective of the location of the fields on which the crops are grown. Cropraiding furthermore has no relation to the nutritional content of crops or the number of farms on which the crops are grown. We assume that farmers protect all crops equally, and thus, we do not expect any temporal differences in raiding events. These predictions should hold for various species of macaques in various regions.
MATERIALS AND METHODS

Study area
The government of Nepal established Langtang National Park (85°33' E, 28°12' N) in 1976; it is located in north-central Nepal on the China-Tibet border. Covering an altitudinal range from 800 to > 7200 m a.s.l., habitats within the park range from subtropical forest to perpetual snow (Sayers & Norconk 2008 
Interviews
We used semi-structured interviews to investigate the farmers' perceptions of crop-raiding by primates. We held interviews in May to July 2007 with 120 household owners (n = 40 in each Village Development Committee, spending ~3 wk per village) whose farms were situated relatively close to nearby forest areas or vegetated rocky outcrops (median distancẽ 100 m for all 3 villages, range 15 to 900 m; measured with a handheld GPS). We sampled an equal number of households per Village Development Committee, representing 8 to 10% (Ramche and Syafru) and 39% (Timure) of the village households, to avoid over-representation of the larger villages in our sample. We conducted the interviews in the Nepali language, and the interviews typically lasted between 20 and 30 min. We interviewed farmers one by one to assure independence of the data (cf. Lammertink et al. 2003) .
We collected data based on the following topics: the main crops grown; the presence or lack of macaques in the vicinity of the farm; whether or not crop-raiding by macaques occurred; if so, at what time of day this happened most frequently, and which part of the crops were damaged or eaten by the animals. In addition, from those farmers that reported crop-raiding, we obtained data on how they tried to reduce crop-raiding by macaques and what solutions they saw available for reducing conflict with macaques.
Primate surveys
During the interview period, i.e. May to July 2007, and in October 2007, we surveyed the study area for the presence of macaques. The terrain is steep and hazardous, and by default, our surveys were done on accessible trails only. Here, we walked slowly (~0.5 km h −1 ) and stopped regularly to scan the terrain with binoculars and listen for macaques. In total, an area of ~113 km 2 was surveyed. When a group was observed, we counted all individuals (repeated 3 times to increase accuracy), and with the aid of a spotting telescope, we established sex and age composition. The groups' locations upon first sighting were geo-referenced with a hand-held GPS. We made several attempts to follow groups, but given the terrain and the fact that the macaques were not habituated to humans, this proved to be impossible.
We encountered 2 of the 3 primate species present in the park, Assamese macaques Macaca assamensis and Nepal grey langurs Semnopithecus schistaceus, with the former being ubiquitous between elevations of 1300 to 2400 m a.s.l. and the latter occurring more sparsely above 2000 m a.s.l. away from the villages. The farmers were able to distinguish between the Assamese macaques and the Nepal grey langurs and to confirm the absence of rhesus macaques M. mulatta in their area. With reference to crop-raiding, the Assamese macaque was the most prominent primate species, and our interviews therefore focussed mostly on this species.
The feeding habits of Assamese macaques show great flexibility and differ considerably among regions, with a mainly folivorous diet in southern China (leaves 74% [primarily bamboo] and fruit 17%) and north-eastern India (leaves 52%, flowers and flower buds 37% and fruit 11%) but a more frugivorous diet in central Thailand (fruit 42%, animal matter 22% and leaves 21%) (Srivastava 1999 , Schülke et al. 2011 , Zhou et al. 2011 ). Researchers have not studied the diet of Assamese macaques in Langtang National Park in detail, but initial observations suggest that they consume a mixture of leaves (including bamboo shoots) and fruits (G. R. Regmi & K. Kandel unpubl. data) .
Analysis
The IR is the frequency of new occurrences of a given event, in this case crop-raiding of a particular crop, within a study population within a specified period of time. We calculated IRs for the 4 major crops grown in the study area following the methodology described by Nijman & Nekaris (2010b) . The data needed to calculate the IRs are the availability of a particular crop to the macaques, which is taken here as any crops present at a farm, with the farmer indicating presence of macaques on the fields, and whether or not crop-raiding takes place. Pooling these data across farms provides (1) the total number of farms on which the crop is damaged and (2) the total number of farms where the crop was present and available to crop-raiding macaques. The risk of a crop being raided, the IR, is calculated by dividing factor (1) by factor (2). The higher-risk crops will have an IR closer to 1. IRs for crop-raiding differ con-siderably over time depending on the phenology of the crop (e.g. presence of young growth, ripe fruits, seeds, etc.) and the availability of wild food sources (often with lower levels of crop-raiding when wild food is plentiful). Given that our study period was short relative to the phenological changes in the crops we studied (for instance, in our study area, it takes ~8 to 9 mo for the maize to ripen completely), we calculated 1 single IR for each of 4 crops. In effect, the IR thus calculated equates to the risk of raiding during this period. Note that IR as defined above is not the same as the proportion of farmers who state that Species x raids Crop y because it crucially refers only to those farms where the crop-raiding species is indeed present at the time the crop is available, and by definition, it is limited to a restricted time period.
We compare our data with other datasets on cropraiding macaques provided that these reported IRs for individual crops or contained enough information for us to calculate them; crucially, information had to be present on the presence of macaques at the time that any particular crop was available. We excluded studies that report on crop-raiding in monocultures; in all studies, farmers cultivated a combination of tubers, cereals and tree crops.
As little is known about the nature of the (statistical) populations from which the samples are drawn, and to increase the generality of the conclusions, non-parametric statistical tests were used (Siegel 1956 ). Yates' correction for continuity was applied in the chisquared test applications when appropriate. Significance was accepted when p < 0.05 in a 2-tailed test.
RESULTS
Nature of crop-raiding
We observed 9 groups of Assamese macaques in the study area, totalling 213 individuals, with the majority on or near the fields. In addition, we twice observed a single adult male. We saw no Nepal grey langurs near the fields. The median altitude at which we first observed the macaque groups was 1690 m a.s.l. (interquartile range 1480 to 1800 m a.s.l.). The macaque groups were widely and thinly spread, with a median nearest distance between groups of 3.10 km (interquartile range 1.83 to 4.67 km). Median group size was 23 ind. (interquartile range 18 to 29 ind.), with 31% adult females, 16% adult males, 18% subadults, 16% juveniles and 19% infants.
We observed raiding on crops as described by the farmers (see 'IRs and farm location' and 'Temporal variation in crop-raiding and mitigating damage caused'). Mostly the group as a whole entered the field and raided crops quickly. The longest any group remained in the field was just under 10 min. Macaques stuffed maize or cereal in cheek pouches and carried it off to the nearest forest or rocky outcrop. Once, we observed a single adult male raiding maize in Timure, but farmers in all 3 villages informed us that single adult males frequently raided crops.
Observation of crop-raiding groups revealed that they damaged more than just the crops they actually ate; juveniles and infants in particular caused damage during play on the ground. With respect to the parts damaged (eaten or otherwise), of the farmers who experienced macaques raiding maize, 17% reported that macaques mainly ate unripe maize cobs, 32% reported that they mainly ate just-ripe maize cobs, and 51% reported that they ate ripe and unripe cobs. About half the farmers (53%) indicated that macaques ate or damaged all parts of the potato plant, and about 25% of farmers each indicated that the macaques ate mainly flowers and/or stems or just tubers. Almost all farmers (92%) of those who reported macaques raiding cereals only experienced raiding of cereals (buckwheat and millet) when the crop was ripe.
IRs and farm location
In each of the 3 communities, between ca. 50 and 75% of the farmers experienced crop-raiding by macaques (Ramche: 55%, Syafru: 70% and Timure: 65%). The IRs were highest for potato (0.783, n = 23 farms), followed by maize (0.697, n = 66 farms), buckwheat (0.353, n = 17 farms) and millet (0.357, n = 14 farms). Pooling the cereals, the proportion of crops raided differed significantly among potato, maize and cereals (χ 2 = 7.12, df = 2, p = 0.028). For all 3 crops, there was a negative correlation between the incidence of crop-raiding and distance to the forest ( Fig. 1 ; Spearman rank correlation coefficient, all n = 5: ρ = −0.975, p = 0.005 for maize; ρ = −0.949, p = 0.014 for potatoes; and ρ = −0.949, p = 0.014 cereal). For maize, the IR near the forest edge was 100% and remained high (~80%) to ~400 m from the forest; only at a distance greater than 400 m did the IR drop significantly to < 20%. Similarly, for potato, IRs near the forest edge were between 80 and 100%, but dropped to 50% at distances over 150 m from the forest. Finally, crop-raiding levels for cereal were ~50% at distances ≤150 m from the forest and declined to < 20% at greater distances.
Temporal variation in crop-raiding and mitigating damage caused
Crop-raiding by Assamese macaques occurred throughout the day but mostly during the early morning hours (Fig. 2) , with the animals retreating to the forests or rocky outcrops during the day. In the late afternoon, IRs of crop-raiding were very low. None of the farmers indicated that crop-raiding occurred during the night (if crop-raiding had occurred during the night, farmers would have noted this upon arrival on their fields in the early morning and noted it as such during the interviews). We found no significant temporal difference among the 3 crop types with respect to levels of crop-raiding (χ 2 = 6.90, df = 4, p = 0.15).
We found that farmers did not distinguish among the different types of crops when it came to protecting them from crop-raiding by macaques ( Fig. 3; χ 2 = 4.73, df = 4, p = 0.35). Most, if not all, farmers lined the outer periphery of their fields with thorny twigs and branches from trees and shrubs to deter the macaques from entering. The majority of farmers opted for active protection, including guarding, shouting (aided with slamming on tin boxes) or the use of a catapult. A smaller group preferred passive protection using scarecrows or dogs, which are mostly left on their own in the fields.
When queried about solutions to the problem of crop-raiding macaques both in Syafru (53% of farmers) and Timure (54%), the most commonly mentioned option was for the farmers to start growing crops that were less palatable to primates. In Ramche, however, > 40% of farmers were of the opinion that the best solution would be for the National Park to compensate them for the losses incurred. Overall, <10% of farmers indicated that translocation of macaques (most likely to other parts of the park) would be the most desired solution.
Intra-generic comparison of IRs in macaques
Comparison with other studies on macaques that allowed us to calculate IRs (Table 1) shows that the pattern of crop-raiding in Assamese macaques is most similar to that described for booted macaques Macaca ochreata on Buton, Indonesia. At both sites, farmers experienced the highest levels of crop-raiding on maize and intermediate levels on (sweet) potatoes. Raids on fruit trees by long-tailed maca ques M. fascicularis in Sumatra and toque macaques M. sinica in Sri Lanka, which raided cereals or tuber crops less extensively, resulted in fruit trees having the highest IRs of all crops. Importantly, however, in Sumatra, IRs were generally high, but in Sri Lanka, they were considerably lower. In Nepal, a direct relationship exists between IR and the proportion of farms on which the crops are grown. In the other 3 studies presented in Table 1 , different patterns emerge, and overall, no relation appears to exist between a crop's abundance (as measured by the number of farms on which it is grown) and likelihood of crop-raiding. Under the assumption that higher-quality crops are more susceptible to crop-raiding, we expect a positive relationship between IRs and caloric content or nutritional quality of the crops. However, data from Table 1 show that the relationship between amount of carbohydrates in these crops (grams per 100 g of raw food; data from www. nal. usda. gov/ fnic/ foodcomp/ search) and IRs does not reach statistical significance (Spearman rank correlation coefficient, ρ = −0.02, n = 11, p = 0.94). Likewise, no statistically significant relationships occur between the amount of protein or the amount of lipids (fats) in crops and IRs (ρ = 0.02, n = 11, p = 0.94, and ρ = −0.16, n = 11, p = 0.62, respectively).
DISCUSSION
General patterns of crop-raiding
We report relatively high levels of crop-raiding as reported by farmers in 3 communities in Nepal. Cropraiding was highest for maize and potatoes, substantially less common for cereals and decreased with increasing distance between the farm and the nearest forest. In general, this pattern confirms previous studies conducted on crop-raiding by cercopithecids (Naughton-Treves 1998 , Sillero-Zubiri & Switzer 2001 , Hill 2002 , Gillingham & Lee 2003 , Marchal 2005 , Priston 2005 , Linkie et al. 2007 , Nekaris et al. 2013 ). Factors other than the absolute distance from the forest may determine levels of crop-raiding. An important point to consider here is whether or not other farms are situated between the forest and the farm where the crop-raiding is measured; unfortunately, however, we were unable to analyse the relationship between crop-raiding and 'relative positions' of farms. Levels of tolerance toward the macaques were generally high, and the methods of protecting crops were largely benign to the macaques. This is in stark contrast to the findings in many other studies (reviewed by SilleroZubiri & Switzer 2001 , Hill 2002 , Osborn & Hill 2005 . In general, in areas where people adhere to the tenets of religions tolerant to primates (such as Buddhism in Sri Lanka [Nijman & Nekaris 2010a, Nekaris et al. comm.]), crop-raiding by macaques seems to be endured to a large degree, and indeed, the farmers in Langtang National Park seem to be a case in point. As indicated in previous research on local attitudes toward primate crop-raiding in normally tolerant societies (Nijman & Nekaris 2010a) , there is a fine balance between acceptance and intolerance, with the frequency of contact between primates and humans being a crucial factor. Based on a smaller sample size of 79 farmers living in Langtang National Park, Chalise & Johnson (2005) concluded that a positive attitude toward primate conservation was negatively correlated with the number of draft animals per household member. Hence, the more prosperous farmers become, the fewer positive primate-conservation sentiments they hold. Similarly, Riley (2010) reported on the changing attitudes of people towards primates in Indonesia, suggesting that while traditional knowledge and beliefs, such as social taboos, are important to conservation efforts, a reliance on culture for conservation is risky as traditional values may eventually be abandoned as socioecological and economic conditions change. Despite these relatively high levels of tolerance and benign methods of preventing crop-raiding, according to the farmers, crop-raiding by Assamese macaques occurred mainly in the early morning hours. Similar temporal patterns of crop-raiding have been employed by other primates. In Bwindi Impenetrable National Park, Uganda, the raiding of crops mostly in the early morning and the early evening by L'Hoest's monkeys Cercopithecus lhoesti was considered a strategy to minimise conflict with farmers (Ukizintambara 2008) . Sumatran orang-utans Pongo abelii living in an agroforest likewise modified their foraging behaviour to living in a human-dominated landscape (CampbellSmith et al. 2011) : crop raids occurred mostly in the late afternoon or evening when most farmers had returned to the village for the night. Hence, the strategies adopted by Assamese macaques in Langtang National Park may reflect a shift in foraging behaviour potentially to avoid conflict with farmers.
IRs as a measure to predict crop-raiding
We were able to compare our data from Langtang National Park with 3 previous studies on macaques that collected data in a similar way, allowing us to calculate IRs. We purposefully restricted our data collection in Nepal to a 9 wk period at a time when crops were widely available to primates. Our crop-raiding IRs are therefore only representative for this limited period and will differ during different parts of the year. For instance, in higher parts of Langtang National Park, it was reported that Nepalese grey langurs fed extensively on potatoes from November to December (resulting in high IRs) but almost completely ignored them at other times (hence very low IRs) (Sayers & Norconk 2008) . Likewise, Maganga & Wright (1991) , Naughton-Treves et al. (1998) and Linkie et al. (2007) demonstrated large temporal variations in crop-raiding primates in Tanzania, Uganda and Indonesia, respectively.
Comparison with other studies of macaques that allowed us to calculate IRs (Table 1) shows that the pattern of crop-raiding in Assamese macaques is most similar to that described for booted macaques in Sulawesi (Priston & Underdown 2009) . At both sites, farmers experienced the highest levels of crop-raiding on maize and intermediate levels on (sweet) potatoes. Marchal (2005) in Sumatra, Indonesia, and Nijman & Nekaris (2010b) in Sri Lanka showed trees to have the highest IRs of all crops. Differences and similarities among these sites are due to a large number of factors, including but not restricted to the distance between fields and the forest, the type of crops grown, the amount and type of guarding by farmers, the number of macaques present in the study area, the length of the study period (with higher IRs for longer studies) and possibly biological differences among macaque species.
A potential caveat is that the study by Priston & Underdown (2009) stands somewhat out from the other 3 studies (Marchal 2005 , Nijman & Nekaris 2010b in terms of sample size (smaller number of farms included in the study and smaller number of farms that grew specific crops) and study duration (with repeated visits to farms over the 5 mo study period, covering a larger part of the growing season with changing crop phenologies).
A large number of farmers suggested that the most effective way to reduce crop-raiding is to grow crops that are less palatable to primates. Calculating IRs by pooling data from a large number of farms offers an empirical way of establishing what crops are most at risk rather than relying on the farmer's own experience or that of a small number of farmers. In Langtang National Park, we found some evidence of increased likelihood of crop-raiding for those crops that are grown in higher quantities (cf. Yihune et al. 2009 for geladas Theropithecus gelada in Ethiopia and Saj et al. 2001 for vervets in Uganda), but when the dataset was expanded to include other species of macaque, this relationship was no longer apparent.
Implications for crop-raiding mitigation policies
Our study outlines a need for a better understanding of the context of crop-raiding as well as for practical tools to prevent or minimise the economic impact of crop-raiding events. As more and more detailed studies emerge on crop-raiding, including those that enabled verification and evaluation of the events, debates on the most effective means to mitigate crop-raiding are coloured by broadly contested debates on animal welfare, conservation and development. All agree that more effective management must draw on expertise and commitment from various levels of society, from the government down to communities, local smallholders and farmers. These parties, however, often disagree about the most effective division of responsibilities and about the fair share of total efforts that each should bear. Management of crop-raiding macaques ideally should take into account the behaviour and environment of humans and primates to alleviate and control the damage caused by the primates. We accept that the behaviour and perceptions of humans may unconsciously facilitate crop-raiding by macaques. This needs to be recognized by all parties involved if effective mitigation policies are to be identified. Mitigating crop-raiding should thus explicitly target local people and farmers, as well as the macaques and their habitat, and requires individual involvement of and positive actions by local people for crop management. Experience from Japan shows that a key factor in this approach is to reduce the food resources available to macaques, such as crops (by proper protection), unharvested fruit, garbage and disposed vegetables, in and around human settlements so as not to attract the macaques to the area (Nakagawa et al. 2010) . In other areas, persuading primates to change their ranging patterns by offering artificial feeding stations away from human settlements has been demonstrated to be a cost-effective solution (Kaplan et al. 2011) . When proper protection of crops or effectively culling crop-raiding animals is not an option, the best techniques for deterring crop-raiding are often centred around influencing the behaviour of the raiding animal. These techniques may occur at any stage of the crop-raiding cycle. To be effective, deterrents need to alter the cost-benefit ratio of the raiding event (Lee & Priston 2005) : if the real or perceived costs to the animal of obtaining crops outweigh its benefits, crop-raiding will eventually stop. These economic decisions are not fixed in time, and most crop-raiding animals and certainly primates do become habituated to deterrents, making adaptive and inexpensive deterrents the most effective. Simple and cheap deterrents, such as fences, guarding by people or dogs, throwing objects or making a loud noise, many of which are already employed in our study area, can be effective but probably only when used systematically. Crucially, as highlighted by Strum (2010) , crop-raiding primates may have an energetic advantage over non-crop-raiding primates because of the high caloric content of cultivated crops. They can afford to sit and wait, needing only a short lapse in guarding to obtain the desired crops. Spurts of chasing primates are therefore ineffective. Deterrents work best when employed by the community as a whole, or at least concurrently by neighbouring farmers, on a continuous basis.
We furthermore accept that while the conflict starts with actual damage caused by macaques, human relationships within the management process may result in more severe social conflict (cf. Hill 2004). Thus, relationships among stakeholders with different concepts of value (e.g. farmers, non-farming villagers, national park management and tourists) may be a social factor making conflict more serious (Nakagawa et al. 2010) . Even increased crop protection on one farm (e.g. better fencing, active protection or repellents) may inadvertently lead to social conflict among farmers as macaques may simply shift their raids to unprotected fields or adjacent farms. An integrative approach to reducing macaque-human conflicts is needed, an approach which not only adjusts interactions among macaques, habitat and humans but which also mitigates interactions among humans faced with the challenges of crop-raiding (cf. Riley 2007) . The situation in Langtang National Park compares favourably with many other areas, but we anticipate that this may change over time. A shift in notions of responsibility in civil society as traditional societies disappear may lead to more and more people holding 'someone else', including government bodies such as the national park authorities, responsible for loss of their crops or other damage caused by wildlife (cf. Strum 2010). Our study suggests that mitigating crop-raiding by macaques in Langtang National Park would be best addressed by focussing on either the most frequently raided crops, i.e. those with highest IRs, or on the most valued cash crops and taking into account spatio-temporal patterns of crop-raiding as identified in the present study. More detailed nutritional analyses of wild and cultivated crops (especially during periods of crop-raiding) may reveal additional insight into the proximate mechanisms determining crop IRs. 
